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Wheat mosaic of a western type was found from the northern to the south- 
ern borders of western Kansas, causing much damage, according to a survey 
reported by Hurley Fellows, page 356. 

Results of inoculations of varieties of wheat, wheat relatives, barley, 
oats, and corn with wheat streak-mosaic viruses are reported by H. H. 
McKinney, page 359. 

Seed treatment tests with cereals: R. W. Luekel compiles results of 
1949 cocperative tests on sprinz grains, page 37C, and reports tests with 
sorghum, page 378. Chemical treatment of wneat seed has no significant 
effect on yield except as a result of disease control, according to an 
experiment reported by John WW. Taylor and R. W. Leukel, page 380. 

J. A. Rupert and N. E. Borlaug, page 382, report occurrence of wheat 
downy mildew in five different localities in Mexico, from 1945 to 1949. 

The first record of Septoria leaf blight of broomcorn in Illinois, 
and apparently in the United States, is reported by Wayne M. Bever, page 
384. 

Benjamin Koehler and C. M. Woodworth, vage 385, report the’ principal 
broomcorn diseases found in DTlinois this summer. 

S.C. Rose discusses weather ard celery heart rot in Minnesote this 
year, page 386, 

R. W. Samson reports factors atsiockated with severe grey leaf spot on 4 
mid-western tomatoes, page 387. 4 

P. A. Young contributes an account of some unusual diseese occurrences 4 
in East Texas this year, including the first report of bitter rot of 
peach in the State, page 389. 

L. Carl Knorr sends 2 preliminszry report of losses to citrus in Flori- 
da caused by the August hurricane, page 391. i 

The 1947-49 survey for citrus canker in Texas and Arkansas had com- ig 
pletely negative results, according to W. A. McCubbin, page 394. F 

The first record of anther mold on red clover in the United States is 
reported by John R. Hardison, frcm the Pacific Northwest, page 396. 

Of three fungi reported and described by E. S. Luttrell as associated 4 
with decline of ponderosa pine in Missouri, pege 397, the brown-spot 4 
organism seems to be primtry. 

Brief notes, nage 402, include several reports of severe disease out- (3 
breaks, and one new record. i 
A correction: please be careful in the use of trademarked names, page LO4,. 4 
August ‘weather; page 406. 
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SURVEY OF THE "HEAT MCSATO DISEASE IN WESTERN KANSAS 
Hurley Fellows 


Many samples of diseased wheat were received in 1949 by the Department 
of Botany and Plant Pathology at Kansas State College, Manhattan, Kansas, 
from county agents and farmers from over a wide area of western Kansas. 
The symptoms on these specimens indicated that mosaic was the trouble. 
Since the demand for diagnosis was so great it was deemed advisable to 
survey western Kansas. Mr. R. E. Atkinson of the Colorado Agricultural 
Mechanical College accompanied the writer on most of the trip from May 11 
to 16, which covered about 2,CCC miles. 


The disease occurring in the wheat was diagnosed as a western type of 
mosaic, The typical streaking of the young leaves was quite evident. 
The condition of the slants at the time of observation varied from those 
with slight signs of mosaic to those that were dead. Most of the leaves 
on badly diseased plants were yeliow, the plants were stunted and the 
culms tended to lie on the ground. 


Mosaic was found from the northern to the southern borders of Kansas. 
The most severe infection was in the first three of four tiers of west- — 
ern counties. In-several counties it was difficult te find a field 
with no mosaic. Severely infested fields were found also in Ellis and 
Ness Counties, but the area with infected plants within these counties 
was less than those farther west. The percentage of effected plants 
ranged from a trace to 100 percent in different diseased fields. The 
loss in some fields was complete and a few fields had been plowed up. 
An accurate estimate of the loss in yield due to mosaic was planned, 
but later damage from leaf rust [Puccinia rubigo-vera var. tritici] and 
late reins made it impossible to get a very satisfactory estimate of 
the loss caused directly by mosaic. 


Lane County, which had an average amount of mosaic damage, was chosen 
for a thorough resurvey oy the writer before leaf rust became serious. 
There the crop loss due to mosaic alone was estimated conservatively as 
26 percent. In Finney County, where the loss was very high, it is be- 
lieved that the yield was reduced 50 percent or more. 


Later reports from State and county agricultural workers include esti- 
mates on the percentages of the wheat fields that had mosaic in some 
degree. The results from the 23 counties reporting are tabulated below. 


Percentage of wheat fields having mosaic ina county, 
and the number of counties in each percentage class, 


23 counties reporting. 
0.425% 10-15% 50% 75-90% 100% 


1 3 5 3 
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A preharvest wheat survey.in the State of Kansas made cooperatively by 
the United States Department of Agriculture and the Kansas State Board of 
Agriculture shows, among other things, the average test weight of wheat 
in all the counties. The counties were grouped in districts according to 
geographical. location in the State. The average test weights in each of 
such divisions are shown in the table below. . 


_ Average test weight of wheat as found in groups of 
counties in various geographical sections of Kansas. 


52.6. 50.8 . Shel 55.2 56.3 56.1 5762 5706 


.The west central district, where mosaic was the most severe, had the 
lowest average test weight. The number of samples tested was 245 with an 
average test weight of 50.3. The lowest single test recorded was 36.5 
lbs. per bushel. This was in “lichita County in the west. central district. 


Observations indicate that whcat mosaic cannot be controlled by summer- 
fallowing, use of fertilizers, or irrigation. Some control, however, 
may be secured through late seeding, and the destruction of volunteer 
wheat. Also there seems to be some cvidence that mosaic-resistant wheats 
may be developed. Fields that were sown early and omerged vromptly (Aug- 
ust 15 to September 20) were more heavily diseased than tnose sown later. 
The majority of the fields in western Kansas were sovm carly and emer= 
gence was early due to August rains. Numerous early-sown, heavily in- 
fected fields in which the grasshcppers had destroyed the crop along 
the borders produced plants without disease in the border areas that were 
reseeded in mid-October. The southern nalf of Morton County received no 
early rains with a resulting late emergence. Only a trace of the disease 
was found there, in contrast to the northern half which recéived the Aug- 
ust rains. Sections in Coiorado that failed to get the early rains had 
but little mosaic. During the dry fall of the preceding crop year there 
was no early emergence in western Kansas except along the extreme west- 
ern border. One exception to this was in a small area in Decatur and 
Norton Counties, where the disease wes severe in 1948. 


Plants in fields that were summerfallowed had no less or no more 
mosaic than those not summerfallowed, provided the date of emergence was 
the same. However, plants in summerfallowed fields withstood the disease 
somewhat better. Fields that were fallowed poorly with considerable vol- 
unteer crop seemed to serve as a virvs reservoir, since the mosaic in the 
nearby fields appeared to have spread from the fallow land containing 
volunteer wheat. 
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Several varieties of wheat arc grown in western ‘Kansas. Often two varie~ 
ties are grown side by side in the same field and are sown at the same — 
time. The following varieties were observed to be badly diseased: 
Wichita, Early Blackhull, Tenmarq, Triumph, Red Chief, Chiefkan, Comanche, 
Pawnee, and Westar. One field of Triumph appeared better than Wichita ~ 
but could not be classed as resistant. No resistant varieties were found. 


Fertilizer plots established by the county agent in one county happened 
to be in an infected wheat ficld. No method of ate ammonium phos- 
phate reduced the severity of the disease. 


The writer wishes to express his thanks to Mr. R. E. Atkinson of the 
Colorado Agricultural and Mechanical College for his many helpful ‘sugges- 
tions and observations. ; 


DIVISION OF CEREAL CROPS AND DISEASES, BUREAU OF PLANT INDUSTRY, SOILS, 
AND AGRICULTURAL ENGINEERING, AND THE KANSAS AGRICULTURAL EXPERIMENT 
STATION, CCOPERATING 
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TESTS OF VARTETIES CF WHEAT, BARLEY, OAUS, AND CORN 
FOR RSACTION 70 STREAK-MOSAIC VIRUSES 


H. H. McKinney 


A collection of varieties of wheat, barley, oats, and corn was grown 
in small populations in the greenhouse, and inoculated with wheat streak- 
mosaic viruses. Several wheat relatives also were included in the tests. 
The purpose was to determine differences in the relative degree of mosaic 
expression; and in changes in the expression of mosaic as the season ad- 
vanced, ; 


Methods and Materials © 


For small grains, the greenhouse temperatures were maintained as near 
60° to 65° F, as possible during the winter, but the temperatures gradu- 
ally increased as the test with wheat continued through early spring. 
The tests with corn were conducted during spring and summer. Wheat 
varieties, wheat relatives, barley and corn were cultured in 8-inch 
earthen pots. Each veriety inoculated with a given virus occupied a 
single pot. The oats were grown in long wooden boxes 12 inches deep and 
12 inches wide, each variety occupying a 12-inch row. The sweet corn 
seed was supplied by commercial seedsmen. Other seed was supplied by 
the several project leaders, J. W. Taylor and WV. J. Sando of the Division: 
of Cereal Crops and Diseases and by Benjamin Koehler, of the University 
of Illinois. 


Freshly extracted virus of wheat yellow streak-mosaic, Marmor virgatum 
var. typicum McK., and of wheat green streak-mosaic, M. virgatum var. 
viride McK.+, were used as indicated, to inoculate the leaves of the 


seedlings by the wiping method.1 
Results 


Wheat and wheat relatives. Two lots of 39 representative wheats and 
wheat relatives were inoculated, one lot with the green streak-mosaic 
virus and the other with the yellow streak-mosaic virus. With the for- 
mer virus, mosaic appeared in ell of the plants of each variety, with 
the exception of Arlando, Blackhull and Brill, which developed mosaic 
in 25, 23, and 67 percent of the plantsrespectively. With the yellow 
streak-mosaic virus, mosaic appeared in all of the plants of each varie- 


ty. 


1 Streak-mosaic viruses have been the ones most commonly isolated from 
mosaic wheat in the hard red winter wheat region. For the prelimin- 
ary report on isolates from this region, and for the details on inocu- 

* lation methods and literature, see U.S. Bur. Plant Indus., Soils, and 
Agr. Engin., Plant Dis. Reptr. 33(9): 346-349. Sept. 15, 1949. 
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From the time that mosaic appeared, it was eviderit that the degree of 
chlorosis differed widely among the varieties, ranging from mild light 
green to very severe yellow mosaic. On February 26, 6 weeks after inocu- 
lation, the varieties were arranged in groups as shown in Table 1. The 
order within the large groups is probably not significant, but varieties 
at the top of a list were less chlorotic than those at the bottom, and 
adjacent varieties within a group were similar. 


Table 1. Wheats and related cereals. inoculated with wheat streak-mosaic 
viruses. Inoculated Jan. 14, 1938. Arranged in groups Feb. 26, 
beginning with mild green mosaic, and ending with severe yellow 


Mild or green streak- _ Yellow streak-mosaic. 
mosaic 


Harvest Queen (ros. susc.)® 
Hervest Queen (ros. imnune) 


Purplestraw 

Red Russian 
Kinney 

Quivira 
Early Blackhull 
Turkey C.I. 1558 
White Winter 
Blackhull 
Shepherd 

Red Winter Spelt 
Dixie 

Brill 

Early Kanred 
Eaton 

Black “inter Emmer 
Kanred 

Arlando 

Tenmarq 


Varieties designated (ros. susc.) and ros.- immune) are selections for. 
susceptibility and immunity respectively, against the rosette phase of _ 
the soil-borne virus Marmor tritici var. typicum McK. The roeette im- 
mune selections are also very resistant or oo the yellow- 
mosaic strains of this species in the field. With Nittany, (mos. susc.) 
and (mos. resist.) indicate selections for susceptibility and for high 


Jammin eseinst the yellow-mosaic strains 


| Group 2 
| 
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Table 1. (continued) 


or green streak-_ 
Yellow streak-mosaic 


Group 2 (cont.) 


Ashland 
Rising Sun 
Tllini Chief (ros. susc.) 
Sol 
Currell 
Federation 
Marquis 
Illini Chief (ros. immne) 
Hybrid 128 
Fultz 


Nittany (mos. susc.) Dixie 
Fulcaster Purplestraw 


White Polish Ashland 
Minhardi Federation 
Prelude Red Russian 
Poulard (var. Alaska) Sol 
Herd Federation Marquis 
Harvest Queen (ros. 
immune ) 
Harvest Queen (ros. 
susc. ) 
Blackhull 
Tllini Chief (ros. 
susc. ) 
Red Winter Spelt 


Nittany (mos. resist.) Minhardi 
‘ Fultz 
Early Blackhull 
Illini Chief (ros. 
immune) 
Prelude 
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Table 1. (contimed) 


Mild or green streak- Yellow streak=mosaic 
mosaic 


Grou cont. 


Nittany (mos. susc.) 
Shepherd 

White Winter 

Black Winter Emmer 
Currell 

White Polish 

Eaton 

Fulcaster 

Early Kanred 
Arlando 

Nittany (mos. resist.) 
Kanred 

Quivira 

Brill 

Tenmarq 

Poulard 

Turkey C.I, 1558 
Hybrid 128 

Kinney 


Group 6 


Kawvale Hard Federation | 
Rising Sun 
Kawvale 


Table 2. Continuation of th. wheat streak-mosaic test in Table 1. 
Arranged in groups May 17, beginning with mild green mosaic, 
and_ending with severe yellow mosaic. 


Mild or green streak- Yellow streak-mosaic 
mosaic 
Group 1 


Harvest Queen (ros. susc.) 
Harvest Queen (ros. immune) 
Purplestraw 
Red Russian 


; ; - 
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Table 2. (continued) 


‘Mild or green streak- Yellow streak-mosaic 


mosaic 
Group 1. {cont.) 
Kinney 
Quivira 
Kanred 
Currell 


Early Blackhull 
Turkey C.I. 15538 
White Winter 
Blackhull 
Nittany (mos. susc.) 
Fulcaster 
Shepherd 

Red Winter Spelt 
Dixie 

Fultz 

Early Kanred 


Group 2 


Eaton Red Winter Spelt 
Brill 

Arlando 

Tenmarq 

Ashland 

Sol 


Black Winter Emmer Prelude 
Illini Chief (ros. Early Blackhull 
susc.) Harvest Queen (ros. 
Federation immune ) 
Tllini-Chief (ros. 
immune ) 
Hybrid 128 
Kawvale 
Nittany (mos. resist.) : 
Prelude 
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Table 2, (contimed) | | 


Mild or green streak-» Yellow streak-mosaic 
mosaic : 


- * 


‘Rising Sun Dixie 
White Polish Purplestraw 
Hard Federation Ashiand 
Marquis Federation 
Red Russian 
Sol 
Turkey C.I. 1558 
Kawvale 
Harvest Queen (ros. 
susc. ) 
Blackhull 


Illini Chief (ros. 
susc.) 

Minhardi 

Fultz 
Illini Chief (ros. 
immune) 

Marquis 

Nittany (mos. susc.) 

Shepherd 

White Winter 

Black Winter Emmer 
Currell 

White Polish 

Eaton 

Fulcaster 

Early Kenred 

Arlando 

Nittany (mos. 
resist. 

Kanred 

Quivira 

Brill 

Tenmarg 

Hybrid 128 

Hard Federation 


. Group 
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Table 2. Continued) 


Mild or green streak-_ Yellow streak-mosaic 
Group 6 
Poulard Rising Sun 
Kinney 
Poulard 


In Group 2, the symptoms ranged from strong light green to mild yellow 
streak-mosaic, whereas in Groups 3, 4, 5 and 6, the symptoms ranged 
from moderate yellow to severe yellow streak-mosaic. 


Between the two viruses, there was no duplication of symptoms in 
Groups 1 and 2, but in Groups 3 and 4, duplications were very evident, 
as shown in Table 1. In Groups 5 and 6, duplication of symptoms 
appeared in but two cases. Among the varieties listed in Table l, 
Kawvale came the nearest to having the same symptoms with each virus, 
whereas Kinney showed the greatest difference in the symptoms induced — 
by the two viruses. 


As the season advanced, it became evident that the relative positiong 
of the varieties were changing, and that these changes were not the 
same with each virus. On May 17, the varieties were again arranged in 
groups as shown in Table 2. There was little change in the position 
of Kinney and several other varieties, whereas Kawvale showed a remark- 
able improvement with both viruses, and Poulard wheat was in the lowest 
’ position in the arrangement for each virus. Again the greatest number 
of duplications in symptoms occurred in Groups 3 and 4. 


‘With the-yellow streak-mosaic virus, 7 varieties -- Kawvale, Turkey 
1558, Prelude, Early Blackhull, Red Winter spelt, Harvest Queen (ros. 
immune) and Hard Federation -- had made sufficient improvement to.be- 
shifted to upper groups, whereas 7 other varieties -- Dixic, Purple} 
straw, Illini Chief (ros. susc.), Marquis, Poulard wheat and Kinney -~ 
were shifted to lower groups. All of the 25 remaining varieties re- 
tained their grouppsitions, but not their ordguiel is within 
the respective groups. 


With the green streak-nossic virus, 21 varieties made sufficient im- 
provement to be shifted to upper groups, whereas only 8 were shifted to 
lower groups, and 10 retained their original group positions, 
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Barley Test. Five varieties of winter barley (Early Beardless, Kentucky 
No. 1, Purdue 21, Purdue 1101 and Tennessee Winter) and one spring barley 
(Nakano Wase) were tested. The incculations were made from the same 
batches of inoctla” for the wheats listed in Table 


No signs f° mosaic OP from this inoculation. ‘On March 1 the plants 
_ were reinoculated by wiping most of their leaves. By April 6, all plants 
in all varieties had mosaic. 


dominated in the plants inoculated with the yellow strain. 


Barley seems to have more resistance than the wheats to wheat streak- 
mosaic viruses, but when most of the leaf surface of the older plants is 
inoculated, it appears that a large number of points of entry enable 
sufficient virus to enter the plant end induce mosaic, in spite of the 
tendency for plants to become more resistant with age. 


Oat Test: Twenty-four varieties of oats were inoculated with virus of 
wheat yellow streak-mosaic. Each variety was inoculated but once during 
the winter of 1939. The results in Table 3 show that only 5 varieties 
- expressed mosaic in all of the plants, and that 4 varieties failed to 
express the disease. The remaining 15 varieties had mosaic in from 8.3 
to 87.5 percent of the plants. 


None of the varieties developed yellow patterns. Thc strongest light 
green patterns appeared in Victorie, followed by Waync, Early Joanette, 
Golden Rain, Rainbow, Fulghum, Columbia, Richland, and White Tartar. 
The latter variety had a moderately conspicuous light green mottling 
which was rather typical for the mosaic plants in the remaining varie- 
ties, with the exception of Bond and Winter Turf, both of which had 
very faint light green mottling. : 


Table 3. Oats tested for reaction to wheat yellow streak-mosaic virus, 


Plants 


with mosaic 
percent 


Plants 
Variety with mosaic 


percent 


Variety 


Common oats: 
Winter tynves 
- Hairy Culberson 31.8 
Lee 40 
. 65.8 


Redoatss 
Bond 
Columbia 
Fulghum (winter) 
Red Rustproof 
Victoria 


Common side oats: 
Golden Giant 
White Tartar : 10C 


plants inoculated with the green strain of virus, and yellow patterns pre- , 
g 
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Table 3. (continued) 


Variet Plants 
7 with mosaic 


percent 


Variet Plants 
y with mosaic 
percent 


Common ‘oats: 

Spring types 
Anthony 
Bannock 
Canadian 
Early Joanette 
Golden Rain 


Gopher 28.6 
Joanette 20 
Markton 8.3 
Rainbow 

Richland 

Victory 

Wayne 


Table 4. Corn varieties tested for reaction to wheat mild or green streak- 
mosaic virus. 


Plants 
with mosaic 


Plants 


Variety with mosaic 


Variety 


percent percent 
Field corns 
Boone County White 
Cocke Prelific 
do do Hyb. 3302 
Funk's G94 
Golden Glow 
Krug 
Longfellow Flint 
Wocdburn 


Sweet corn: 
Black Mexican 12 
Country Gentleman 0 
Dreer's Aristocrat 
do Extra Ear- 
ly Independence 
Early Evergreen 
Golden Colonel 
Golden Giant 
Golden Sunshine 
Improved Stowell's 
Evergreen 
Mammoth Late 
Stowell's Ever- 
green Hybrid 
Tendergold 
Vanguard 
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Much reddening and tan coloration, and some necrosis developed in the 
older mosaic leaves of Victoria and Early Joanette. These reactions 
appeared in Winter Turf, but to a less degree, and they were mild in 
Fulghum and Columbia. Bond developed very faint light green mosaic and 
Victoria developed very strong light green mosaic in this test, whereas 
both varieties ere very susceptible to the soil-borne oat-mosaic viruses. 


Had it been convenient to reinoculate the mosaic-free plants in the 
present tests, it is possible that all might have developed mosaic, as 
was the case in the test with barley. It appears that oats, like barley, 
are somewhat more resistant than wheat. : 


Corn Tests. Eight varieties of field corn and 13 varieties of sweet 
corn were inoculated with the green streak-mosaic virus during August 
1944. Each variety was inoculated but once. The results given in Table 
4 show that none of the varieties developed mosaic in all of the plants. 
No mosaic developed in 5 of the varieties. 


Many seedlings of Golden Giant sweet corn have been inoculated with 
green strains and with yellow strains, and in no test has mosaic appeared 
in all of the plants. In same plants, the symptoms appear in all leaves 
that develop after the first signs, but the severity of the chlorotic 
patterns usually decreases towards the flag leaf. In other plants, the 
chlorctic patterns are strikingly evanescent, sometimes appearing in but 
one leaf. Plants with severe moscic are stunted, but none has been 


killed 
Discussion 


In inoculetion tests conducted in a cool ‘greenhouse, 39 wheats and 
wheat relatives showed 2 wide range of mosaic expression, ranging from 
very mild light green to very yellow mottling and streaking. 


Wheat has shown a greater susceptibility to the wheat streak-mosaic 
viruses than has barley, oats or corn, as indicated by the number of 
plants that become infected after one inoculation. 


The extent to which mosaic reaction in the greenhouse may serve as a 
guide for work in the field is not known. It is probable that the rela- 
tive positions of the varieties in the field will differ from those pre- 
sented in Tables 1 and 2, and that these positions will change from 
season to season. On the other hend, since so many wheats were found in 
Groups 1 and 2, it seems likely thet a fair number may be found to be 
tolerant to the mild or green streak-mosaic virus. 


2 McKinney, H. H., et. al. Mosaics of winter oats and their control in 
the southeastern States. U.S. Dept. Agr. Cir. 909, 17 pp., illus. 
1949. 
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A high degree of tolerance to the yellow streak-mosaic virus is not evi- 
dent in any wheat tested in the greenhouse, thus far. It. will be neces- 
sary to conduct tests in the field to determine the influence of mild and 
moderate yellow mosaic on erase yield and quality, before the varieties 
can be fully appraised. 


Observations in the field have dndtonton a high incidence of oekhann 
streak-mosaic. However, from the results cited in Tables 1 and 2, it is 
evident that the expression of yellow patterns is determined by varietal 
characteristics as well as by the strain of virus. Therefore, even under 
given environmental conditions, it is not possible, by casual observation 
alone, to properly evaluate a whcat or the strain of virus, especially in 
many cases of the yellow-cxpressions. With the light green and the mild 
yellow expressions, the complications may be less difficult. 


Some of the wheats were practicaliy useless for differentiating the two 
virus strains used, whereas others differentiated very well. Harvest 
Queen (ros. immune sel.) was used to differentiate the virus strains 
under consideration. With a better knowledge of good differentiating 
varieties, and with the extension of the method to the field, much should 
be learned during an epidemic of streak-mosaic. 


If the mild streak-mosaic virus strains prove to be more prevalent then 
the yellow strains, the problem of control may be less difficult than 
will be the case if it is found that the yellow strains are more abundant. 
However, it appears that wheats giving the more extreme yellow reactions 
may be detected and eliminated withcut great difficulty through the use 
of manual methods of inoculation and suitable virus strains. 


Although none of the 39 wheats and wheat relatives that were inoculated 
with the yellow streak-mosaic virus developed mild light green patterns, 
it is possible these symptoms may develop in some of these wheats when 
cultured under field conditions, and that other wheats may be found that 
will develop such symptoms or none at all. 


DIVISICN CF CEREAL CROPS AND DISEASES, U.S. DEPART {ExT CF AGRICULTURE, 
BUREAU CF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING | 
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COOPERATIVE TESTS OF TREATMENTS ON SPRING GRAINS IN 1949 
R. W. Leukel 


Cooperative field experinents with seed treatments similer to those. pre-« 
viously reported on fall-sown cereal crops (9) were conducted in the spring 
and summer of 1949 at eleven experiment stations in as many different 
States. The cooperation of the following workers at the different stations 


R. M. Caldwell La Fayette, Indiana 
Benjamin Koehler Urbana, Dllinois 
Wayne Bever Urbana, Illinois 

C. S. Reddy . Ames, Iowa 

R. G. Shands Madison, Wisconsin 
M. B. Moore St. Paul, Minnesota 
C. M. Nagel Brookings, South Dakota 
W. E. Brentzel ; Fargo, North Dakota 
Frances H. McNeal Bozeman, Montana 
_C€. S. Holton. Puliman, Washington 
Harland Stevens Aberdeen, Idaho 


The help of H. A. Rodenhiser, who took the data at Aberdeen and Bozeman, 
and thet of C. S. Holton who took the data at Pullman, also is gratefully 
acknowledged. 


. Vetcriel and Methods 
The following fungicides were used: 


New Improved Ceresan (5% ethyl mercury phosphate) 
Ceresan M (7.7% ethyl mercury p-toluene sulfonanilide) 
Ceresan M. Slurry 
Phygon XL (50% dichloro naphtho quinone) 
Arasan (50% tetramethyl thiuram disulfide) 
Spergon (98% tetrachloro benzoquinone) 
Panogen (2.1% methyl mercury dicyan diamide) 
Seedox (50% trichlorophencl acetate) 
Dow 9-B (50% trichloro phenate) 


Ceresan and Arasan are products of the Dupont Company. Spergon and 
Phygon are made by the U. S. Rubber Company. Panogen is marketed by 
Panogen, Inc., New York City. Seedox is a product of R. J. Prentiss 
Company, and Dow 9=B is made by the Dow Chemical Company. 


The following lots of seed were used: 
Odessa barley, heavily infected with covered smt (Ustilago hordei), 

and grown at Pullman, Yashington, vas supplied by C. S. Holton. Ina 

greenhouse test it showed 77 percent infection. The stripe-infected 
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barley, which was planted at only five stations, was a mixture of varie- 
ties grown at Davis, California, by C. A. Suneson. Canadian oats, heav- 
ily infected with loose smt (Ustilago avenae) and covered smut (U. 
kolleri), and* grown at Ames, Iowe, was ‘supplied by H. C. Murphy. Plants 
grown: grown in the: greenhouse showed 48 percent infection. Seed of. Wayne 
oats, lightly infected with both smuts, was obtained from J. L. Haynes, 
Wooster, Ohio. Infection on greenhouse plants was only 16 percent. 

Seed of Ulka wheat, which is very susceptible to bunt, was supplied from 
Bozeman, Montana, by R. H. Bamberg. It was inoculated at al to 200 
spore dosage with mixtures of bunt spores supplied by C. S. Holton, 

H. A. Rodenhiser, and C.'V. Lowther. The help of these workers in 
supplying inoculum and infected seed is gratefully acknowledged. Only 
those who have vainly tried to lecate infected seed for experimental 

use can fully appreciate the value of such cooperation. 


The different seed lots were cleaned and separate portions of each 
lot were treated with the different fungicides. The treatments were 
applied in metal cans of 1000 cc. capacity fitted with dust-tight covers. 

The cans were first "conditioned}' with specific fungicides, by "excess 

treating" a 500 cc, samvle of sorghum in each, Thereafter the same can 
was used for treating all samples of seed with a given fungicide. Sam- 
ples of 500 cc. (1/70 of a bushel by volume) (7) were placed in each 

can, the prover amount of fungicide, accurately weighed, was added, and 
the cans were then slowly tumbled in a mechanical device for 15 minutes. 


The slurry and liquid treatments were measured with a pipette and the 

material distributed over the surface of the seed after which the can é 

was immediately given a preliminary shaking by hand. The Ulka wheat ‘ 

and Odessa barley were treated on March 3, the two lots of oats on i 

March 8, and the stripe-infected barley on March 18. The treated seed 

was kept in open containers until it was pecketed and distributed for 

planting. Germination tests were made at 16-18°C, in non-sterile soil, 

about 50 percent saturated. Three replicates of 100 seeds each were 

tested for each combination of seed and fungicide. About six months : 


later, similar: germination tests were made of the untreated seed and of 
the four seed lots treated with mercurials. Included in this test also 
were samples of Victorgrain oats similarly treated in September 1948, ; 
and stored for about one year. | : 


The seed- was packeted at Beltsville for sowing in triplicated rod 
rows at each of the eleven stations. In packing the seeds for shipping, 
care was taken to keep the different treated lots fram affecting each 

other or the untreated checks. Each lot was wrapped in wax paper, and ‘ 
the seed lots that were treated with volatile dusts were sent in a 
separate parcel. 


In taking data on stripe disease, the stripe-infected barley plants 4 
were counted by the cooperatcrs at the five stations early in the sea- ' 
son, and later the total plarits in representative rows were counted. t 


a 
= 4 
2a 
} 
if 
ii 
4 
= 
ca = 
— 
: 
ori 


372 Vol. 33, No. 10--PLANT DISEASE REPORTER--Oct. 15, 1949 


In the smut counts all the smutted heads of oats, barley, and wheat were 
counted in every row. The total heads were counted in representative _ 
rows, and careful estimates were made of the total number ‘of heads in ~ 


the intervening rows. Frequent comparisons between such estimates and - 


actual counts showed that these estimates were suitable for computing 
fairly accurate percentages of infection. 


Experimental Results 


The data on the germination tests are presented in Table 1. Results 
from tests made on Purplestraw wheat earlier in the winter are included, 
In this variety Phygon and Cersan.M slurry seemed to cause significant 
increases in emergence. Seedox and Dow 9-B significantly decreased the 
perceritage of emergence in Ulka wheat and Wayne oats. No other signifi- 
cant differences between emergence from treated and untreated seed are 
apparent. At Fargo, stand counts were made in the field plots devoted 
to these experiments. Although the seed had not been counted, it had_ 
been carefully measured so that approximately the same number of ker- 

' nels of any one seed lot were planted per row. In no case was there a 
highly significant difference in stands from untreated and treated seed. 


Table 2 shows the percentages of emergence from secd treated with mer- 
curials and stored for szoproximately six months, and in the case of win- 
ter oats, for one year. The seedlings from the treated seed were more 
vigorous than those from untreated seed and, with one exception, the 
percentages of emergence were higher, When the soil was removed from 
the layer of germinated seeds in each van, no indications of mercury 
injury could be found. 


The data on the prevalence of the seed-borne diseases involved and 
the relative degree of their control by the different fungicides at: the 
eleven stations are presented in Table 3. 


Probably the most striking feature of these results is the range in 
the percentages of infection in the checks at the different stations. - 
Infection in Canadian oats, which had been 48 percent under optimum 
greenhouse conditions, ranged in the field from 9 percent at Beltsville 
to 45.7 percent at St. Paul. Infection in Odessa barley, which had 
been 77 percent in the gresnhouse, ranged from 3 percent at Madison to 
- 20 percent at Pullman. The percentage of bunt in Ulka wheat (not 
tested in the greenhouse) ranged from 0.9 percent at Ames to 57.6 per- 
cent at Pullman. The vrercentage of stripe-disease ranged from 7.8 per- 
cent et Fargo to 14.6 percent at Urbene. 


There also was a considerable range in the percentage of infection 
following the less effective treatments. To some extent this range in 
infection paralleled that from urtreated seed but there were many 
striking exceptions, For ex.mple, at Ames and Madison bunt infection 
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Table 2. Emergence from seed of wheat, barley and oats, treated with 
mercurial disinfectants and stored for 6 months or 1 year, 
Belteville, Md., 1949. 


Percent emergence in - 
Seed treatment, 
oZ. ver: Ulka® : Cdessa® : Canadian Victorgrair> 


___Materiel : bushel _ 3: wheet ¢ berley : goats oats 


Untreated --- 6h 90 
N. I. Ceresan 1/2 71 91 99 
Ceresan M : 1/2 92 
Panogen 1 66 -- 

11/2 93 


" 2 


Ceresan M Slurry 1/2 98 


2 Seed stored for 6 months after treatment. 
Seed stored for 12 months after treatment. 


in Ulka was 0.9 and 1.6 »ercent respectively in the checks and no infec- 
tion was found on any of the rows from treated seed. At Pullman, with 
57.6 percent in the checks, infection from three lots of treated seed 
was several times greater than at other stations, but bunt wes apparently 
controlled by Arasan and Spergon, although these two materials did not 
eliminate it at several othcr stations where infection in the checks 

was much lighter. On the whole, the date emphasized the desirability 

of evaluating fungicides on the neake of results obtained at a number of 
locations. 


With a few exceptions, N. I. Ceresan, Ceresan M, Panogen (at 1 1/2 
ounces per bushel), and Ceresan M slurry controlled the diseases under 
observation in the different seed lots at all the stations. An occa- 
sional smutted plant in these rows may possibly have been due to a stray 
kernel from an adjacent row. Pancgen at 3/4 ounce per bushel was unsatis- 
factory. Phygon XL and Arasan were relatively ineffective in the con- 
trol of the oat smuts, while apperently effective in eliminating covered 
smut in barley and, with few exceptiors, bunt in wheat. Seedox and 
Dow 9-B were highly unsatisfactory. Spergon, with one exception, was 
fairly effective in reducing the infection by bunt to less then 1 per- 
cent. Similer results with these non-mercurials have been reported (9) in 
experiments with fall-sown cereals. 
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Discussion 


Panogen, a relatively new fungicide; appears to be satisfactory for con- 
trolling certain diseases without indication of seed injury when properly 
applied to seed of wheat at one fluid ounce per bushel er to barley and 
oats at 1 1/2 fluid ounces per bushel. Andrén (1) in Sweden in 1947 re- 
ported that it controlled bunt in wheat, fusariosis in rye, loose smut 

in oats, and stripe-disease in barley. It also increased the yield in 
barley. Erentzel (2) reported that in 1948 it reduced bunt in wheat to 
.17 percerit,’with 19 vercent in the check, and that it increased the 
yield 9.5 percent. In Cariada (8) in 1948, it controlled seed-borne 
Helminthosporium victoriae in oats and bunt in wheat. In Maryland and 
Nebraska (10) in 1948 it improved stands and controlled covered kernel 
smut in sorghum. In exneriments with fdll-sown céreals (9), it controlled 
covered smut and stripe-disease of barley, the smuts of oats and bunt of 
wheat. The chief impediments tc its more general use at present seem to 
be a lack of data on the effect of different rates of application and . 
periods of vrolonged storago on germination, stand, and disease control. | 
There seems to be a need, also, of an efficient, inexpensive machine for 
applying it evenly and rapidly to the seed, 


Non-mercurial organic compounds such as Phygon, Arasan, end Spergon 
are not recommended for treating seed of small grains. Their failure to 
control the seed-borne diseases of certain cereals consistently and sat- 
isfactorily has been amply demonstrated (3), (6), (9). During the late 
war when mercury was necded for military purposes, their use on cereals, 
especially wheat, was at times suggested (4) (5) when effective mer- 
curials were not available. These non-mercurial.. organic fungicides. do 
not eliminate the smuts in oats or the stripe-disease in barley and 
therefore sHould not be recommended for these two cereals. As has been 
suggested previously (9), they may be satisfactory for treeting wheet for 
the control of bunt when better materials are not available. 
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U. 8. EUREAU CF PLANT INDUSTRY, SCILS, AND AGRICULTURAL ENGINEERING, 
DIVISION OF CEREAL CROPS aND DISEASES 


+ TESTS OF SEED TREATMENTS IN 


JV 


R. Leukel 


Studies similar to those-of 194@ (Plant Disease Reporter 33: 39-41, — 
1949) on the effects of different fungicides on emergence and smut con- 
trol in sorghum were conducted in 1949 at the Plant Industry ohio : 
Beltsville, Meryland. 


Viable spores of envered kerne] smut (Sphacelotheca sorghi) were 
applied at a 1 to 200 spore dosage to 1948 seed of oe wng 1 kafir and 1947. 
seed of Leoti sorgo. The kafir vas grown at Woodward, Cklahoma, by R. A. 
Hunter and was of excellent viability. The Leoti was low in viability, 
germinating enly 60 percent in a blotter test. It. was used, neverthe- 
less, because it was the only sced available with persistent glumes, a 
characteristic that makes smut control difficult. 


Separate portions of seed were treated May 3, 1949, each with a differ- 
ent fungicide as described in the previous experiments. Crow's Film Coat 
was applied by Crow's Hybrid Seed ne to samples of seed sent to them 
May 3. 


The effect of the different ‘on was. determined in 
laboratory tests with 300 seeds of each lot planted in camer cola 
soil at temperatures of 20 and 25°C, 


“Pleld plantings were mde June 1 in triplicated 25-foot rows ina strip 
of lend which varied in drainzge so that stands were somewhet irregular. 


The data on emergence and on the control of smut are shown in Table 1, 
‘The poor emergence from untreated seed at 20°C, in both the kafir and the 
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Table 1. Effect of several fungicides on emergence from seed of Sharon 
kafir and Leoti sorgo at 20° and 25°C., and on the control of 
~ covered kernel ‘smut in triplicate 25-foot rows on South Farm, 

Plant Industry Station, Beltsville, Maryland. 1949. . 


Seed Treatment :_ Emergence in - 


: 
: Total and smutted heads in- 
: Oz. : Sharon:  Leoti Sharon keafir : Leoti sorgo 
3 


Material 3 20° 3 Total :Smutted: Total: Smutted 
No. No. Z 


Untreated cheék --- 166 
Ceresan M 1/2 170 
Ceresan M slurry 1/2 158 
Panogen 3/4 175 
Aagrano 1/2 182 
Spergon “2 160 
Arasan 2 170 
Phygon XL , 2 175 
Seedox 2 170 
Copper carbonate 2 191 
Phygon XL slurry 2 
Crow's Film Coat ? 

Anti carie 1/2 

Mercuran A.S. 1/2 

Mercuran A.L. 1 


63 
133. 
189 
134 
167 
162 
152 
117 
208 
117 
191 
128 
140 
107 


8 


w 
oO 


WHI BW 


less viable Leoti is outstanding, as is elso the improvement in emergence 
effected by many of the fungicides at this temperature. Even at the more 
favorable temperature of 25°C., improvement in emergence by most of the 
fungicides was considerable. Phygon seems to have been more consistent 
in its favorable effect on emergence than any of the other fungicides. 


In smut control, four mercuriaéls and Phygon dust excelled by completely 
eliminating smut in both varieties. Spergon, Arasan, and Phygon XL slurry 
gave perfect control in kafir, and reduced infection to less than 2 per- 
cent in Leoti. Anti carie (hexachlorobenzene) applied eccording to the 
directions on the label failed to control smt, probably because of a 
too-light rate of application. Seedox was sufficiently ineffective to 
be ruled out as a fungicide for treating sorhum seed. Crow's Film Coat, 
like copper carbonate in this and in previous experiments, failed to con- 
trol smut in a variety whose seeds heve persistent glumes. Mercuran A. 
S. (dust treatment) yielded paradoxical results in thet it failed to 
control smut in Sharon kafir and seemed to climinate it in Leoti sorgo. 
Mercuren A. L, (wet-dry treatment) wes relatively ineffective in con- 
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trolling smut in Leoti. 


U. S. BUREAU OF PLANT ‘INDUSTRY, SCILS, AND AGRICULTURAL ENGINEERING, 
DIVISICY OF CEREAL CROPS AND DISEASES 


These two materials may further tests. 


\ EFFECT OF SEED TREATMENT ON YIELDS QF WHEAT 
~~ FROM DISEASE-FREE SEED _, 


John We Taylor and R. W. Leukel 


‘ Increased yields of grain following seed treatment are frequently re- 
ie ported and are usually attributed to the control of one or more seed- 

q borne diseases. Some workers, however, suggest stimulation of the seed 
4 by the chemical as a factor in increased yield. 


i The following experiment was conducted during the 1948-49 crop season 
a to determine whether chemical treatment of clean sound wheat seed, sown 
bs under conditions favorable for germination and emergence, vould signifi- 
cantly increase the yield. 


Material and Methods 


Seed of Purplestraw wheat, free from bunt and, as far as could be 
hi readily determined, free from other seed-borne disease pathogens, was 
Wa selected for the experiment. It was thoroughly cleaned, and separate 
‘ portions were treated each with a different fungicide and stored, along 
a with a similar portion of untreated seed, for one month befcre sowing. 


He The seed was sown October 18 at the rate of 6 peeks per acre in blocks 
: of three rod-rows each, replicated five times for each treatmert and for 

‘i the check. The three-row blocks were randomized in an L-shaped area of 

fk. well-prepared land on the South Farm of the Plant Industry Station, 

i Beltsville, Maryland. The-scil is e fairly uniform Keyvort. silt loam 
low in orgenic matter, and hed been cropped to cereals every other year, 

alternating. with soybeans. and used for turning under. 


fi ‘The middle row in each ‘three-row block was harvested and threshed ina 
f rod-row thresher, and the yields. were calculated in terme of bushels per 
acre. 
Results 

t ‘The average of the yields from each of the groups of five rod-rows are 
Hf shown in Table 1. The data were analyzed according to Love's Modifica- 
" tion of Student's Methodl. In no case did the ‘difference between the 

i ‘yield from treated seed and that from untreated seed approach the level 
he of significance. The greatest odds obtained were only 16 to l. 


Jour. Amer. Soc. Agron. 16 7C-72. 192k. 
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Table 1. Effect of seed treatment on yield of wheat grown from relatively 
disease-freo secd. Beltsville, Md. 1948-49. 


Seed Treatment _ 


Average 
yield 


Material _ bushel bu. per acre 


N. I. Ceresan 
Ceresan M 
Ceresan M slurry 
Spergon 

Phygon .XL 
Arasan 

Arasan S. F. 
Seedox 

Panogen 
Untreated 


Win 


NESECHE CECE 


Conclusion 


Although the results of one scason's experiments of this type usually 
are not considered very conclusive, nevertheless the failure to obtain 
any significant increases in yicld es a result of seed treatment suggests 
that, under conditions similar to those of this exneriment, seed treat- 
ment does not increase yields except as a result of disecse coutrol. It 
is possible that in some soils high in organic matter and infested with 
certain pathogenic organisms, an effective treatment applied to 2pparently 
disease-free seed of small giains mey incresse yields because of its pro- 
_tective effect. 


U. S. BUREAU OF PLANT INDUSTRY, SCILS, AND AGRICULTURAL ENGINEERING, 
DIVISICN CF CEREAL CROPS AND DISEASES 


{ 
: Oances : : 
Odds 
17.6 5:1 
18 5 none 
19.2 71 = 
18.3 none 
| 20.1 10:1 
19.9 8:1 
20.7 16:1. 
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DOWNY MILDEW CF WHEAT IN MEXICO 


J. A. Rupert and N.-E. Borlaug 


During the crop season of 1945-46 an.unusual disease of wheat was ob- 
served in two different areas in Mexico. At that time in the Torreon 
region the abnormalities were thought to have been caused by a severe 
attack of aphids. Subsequent observations have shovm that the abnormali- 
ties observed at that time were due to a cause other than aphids. In- 
fected plants showing similar symptoms were collected near Celaya, Guana- 
juato, during the 1946-47 ‘season and were taken to ‘Jashington, D. C., by 
Dr. B. B. Bayles. These specimens were studied by Dr. A. G. Johnson, 
who found them to be infected with Sclerospora macrospora Sacc. Since 
1945 plents with the same-tyve of symptoms have been observed in many 
different fields but usually only a few of the plants are infected. 
During the 1948-49 season economic losses were caused ty this disease 
in the Laguna area (Torreon, Coahuila). Infection was general over the 
entire area but losses were more severe in some fields, Poor leveling 
of the seédbed resulted in higher vercertages of infection, the low 


of plants infected (up to 60 percent of the spikes distorted) than in 
the parts of the field where the soil drained properly (2 to 2 percent 
of distorted spikes). 


Infected plants present various types of symptoms. Many plants are 
severely stunted and cither die when they are a few weeks old or fail 

to head. Other plants head but feil to produce grain or produce only 

a few seeds, The spikes in all céscs ere seversly distorted through 
vegetative proliferations of the spikelets. In some cases the prolifera- 
tions become very accentuated and result in secondary culms arising from 
the spikelets of the primary culms. 


Similar tyves of distortions heave been observed in both cultivated oats 
(Avena sativa) and wild oats (Avena fatua), and in a species of Phalaris. 


The disease has been observed in the following areas in aie 


Year Locality : Host 


194,5-L6 Torreon, Cocrhuile Wheat 
Chavingo, Mexico Wheat 
Oats, wild and cultivated 


Chapingo, Mexico Wheat 

Celaya, Guanajucto 
Torreon, Coahuile " 

"1947-18 Tula, Hidzlgo Wheat 
Chapingo, Mexico 


1946-17 
" 
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Year Locality Host 


1948-49 Torreon, Coahuila ‘ Wheat 
Gomez Palacio, Durango 
Chapingo, Mexico ‘Wheat, and oats 


THS. ROCKEFELLER FOUNDATION, MEXICC, D. F., MEXICO 
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ASE =BLIGHT CF INcIs 
Wayne M. Bever 


Septoria leaf-blight on broomcorn has not previously been reported as 
occurring in Illinois, or possibly in the United States although an ex- 
haustive study of the literature for. a record of occurrerice in this coun- 
try has not been made. . ; 


On. July 21 in company with Dr. C. W. Woodworth, Department of Agronomy, 
University of Illinois, a trip was made to Douglas County where most of 
the broomcorn in Illinois is grown. North and west of Arcola, Illinois, 
three fields were visited that were showing 10C percent infection. All 
leaves up to the two too leaves of all vlants were almost entirely killed. 
On first examination the discase appeared to be Helminthosporium leaf 
blight caused by H. turcicum. However, closer examination indicated that 
it was not the Helminthosoorium disease, since nearly every lesion on the 
under side of the leaf showed what appeared to be innumerable pycnidia. 
Specimens were collected and taken to the laboratory for detailed study. 
The organism was identified as a species of Septoria. 


The leaf lesions range in size from 1/2 to 2 inches in length and from 
1/8 to 1 inch in width. The center éf the lesion is charecteristically 
a brownish-gray color with a definite light-yellow halo surrounding the 
entire lesion. The lesions coalesce, resulting in the death of the en- 
tire leaf. 


Preliminary examination revceled the pycnidia embedded in the host 
tissue in. the very young lesions. Pycnospores are 3- to 7- septate and 
are very abundant. The soccics has not been determined. 


An estimate of yicld reduction due to the leaf bliczht wes not attempted. 


A breeding nursery within the arce indicated that there were certain 
hybrid lines resistant to this fungus. 


DIVISICY CF CEREAL CROPS 1") DISLASES, BUREAU OF PLAIT INDUSTRY, SOILS AND 
AGRICULTURAL ENGINEERI''G, IN COCPERATICN THE DEPARTMENT OF AGRONOMY, 
ILLINCIS AGRICULTURAL EXPRRLEMT STATION, URBANA, ILLINCIS 
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* THE BROOMCOR™ DISEASE SITUATION IN ILLINOIS 
Benjamin Koehler and C. M. Woodworth 


The warm humid weather that prevailed this summer made conditions favor- 
able for several broomcorn diseases to flourish. The principal ones we 
‘have been finding are anthracnose [Colletotrichum graminicolum}, Septoria 
. leaf-blight, Helminthosporium leaf blight, and bacterial stripe blight 

[Pseudomonas aiitenanany. Anthracnose is the most serious, as it causes 
both leaf blight and stalk rot, resulting in premature death and lodging 
of the plants. The other diseases mentioned are leaf blights, primarily. 
Herbarium specimens show that the Septoria disease occurred in the Arcola 
area as far back as 1943, but it was not recognized as Septoria until 
this year.l The general appearance of Septoria leaf blight is very simi- 
lar to that of Helminthosporium blight, and heretofore it had been 
assumed to be the same thing. This year, however, Septoria blight be- 
came extremely prevalent in some fields, for that reason inviting closer 
scrutiny, and the difference was noticed. In some fields it developed 
like wildfire about the middle of July, killing the greater rart of the 
leaf surface. Then the orogress of the disease slowed up, leaving the 
stem and brush apparently uninfected. Helminthosporium developed dur- 
ing August, but has not become as sericus as Septoria. 


Striking differences in reaction to these diseases are evident at 
this time between broomcorn strains and varieties growing in the exper- 
imental plot conducted by the University of Illinois, at Arcola, Tlli- 
nois, near the center of the broomeorn growing district. Most of the 
material consists of prozeny of single-head selections tracing back to 
a cross between Black Spanish broomcorn and Leoti sorgho. Good commer- 
cial strains of Black Soanish and White Italian are included as checks. 
There are 300 rows altogether, arranged in 10 blecks of 3C rows each, 
the rows being 25 feet long and LC inches apart. The plot is located 
in a field that had grown broomcorn frequently in recent years, and the 
soil is therefore probably — infested with some organisms ehaaing 
disease. 


titienione is the outstanding Kaine in the test nlot. Check rows 
planted with Black Spanish seed are almost entirely dead and broken down 
at this date. White Italian check rows are slightly better, but the 
plants are badly diseased. On the other hand, certain of the selections 
from the broomcorn-Leoti cross appear to be entirely free from anthrac- 
nose, even the leaves being free of spots. A few selections from this 
cross, however, do show considerable anthracnose disease. Selections 
for resistance to the several diseases have been attempted for several 
years, but heretofore only under mild occurrences. Those lines that are 


‘1 Bever, “a 
‘ayne HW. A Scotoria lcaf-blight of broomcorr in Illinois. 


Plant Dis. Reptr. 84, Cet. 15, 1949. 
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highly resistant to anthracnose do show sane infection by the other leaf 
diseases mentioned above, but the amount of infection is relatively small, 


This project has been carried on by the Department of Agronomy, Univer- 
sity of Illinois, in a »>reliminary wey since 1932, In the early years 
the principal object was to combine the good brush character of Black 
Spanish with the tan sheath colcr of Leoti sorgho. If the tan sheath of 
Leoti could be substituted for the red sheath of broomcorn, we could avoi/ 
the objectionable red color that often develops in broomcorn brush, Years 
' of selection showed it was not. easy to bring the desired characters to- 
gether, but some progress wis mde, In 1942 it was observed that many 
of these tan sheath selections apneared to have sunerior resistance to 
anthracnose. In general this rcletionship is borne out this year by the 
reaction of the material in our Arcola plot but there are some exceptions, 
a few tan rows showing considerable disease and a fow red rows showing 
comparative freedom from disease. 


UNIVERSITY OF ILLINCIS, URBANA. August 24, 1949 


R. C., Rose . 


Since the early part of July 1949, celery growers in the Twin City area 
have been quite disturbed by unusuel amounts of heart rot [Erwinia caro- 
tovora] in their fields. .To some growers, it may appear as a new prob- 
blem, but the older experienced men will recall its apvearence at irregu- 
lar intervals since World Yar I or even earlier. In 1923, Dr. J. G. 
Leach at University Farm became interested when many growers complained 
of losses and made careful invostigetions in a numbor of ficlds. 


Several problems were connected vith the disease: (1) How did the . 
bacteria get to the celery heart, (2) what made the injuries through 
which they entered the tissue, and (3) why did the heart rot occur only 
in the hot dry years? 


“Leaabte observations in 1923 disclosed that two species of leaf-miner 
larvae were generally assoeiated with the rot. Eggs laid by adult flies 
developing from these larvae were placed on celery lerves. It was noted 
; .that when the maggots omerged end started gnawing into the hearts, soft 
- rot soon developed. This answered the first two questions. The flies 
carried the bacteria and left them with the eggs, and the meggots caused 
the injury for the rot to entcr. 


‘Purther sieeretion gave the énswer to the third question. In cool 
humid weather the eggs were deposited enywhere on the plant, but in hot 
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-dry weather the eggs were placed close to the growing tip of the heart 
where. moisture conditions favored hatching. ‘While rot seldom developed 
from maggot injury on outer leaves, the rot from maggots in the heart 
of the stalk could be quite serious. Once heart rot has started in a 
field the amount of loss that will result devends on the weather that 
follows.. Under certain weather eee infected heart. leaves may 
outgrow the decay. : 


One maggot species that is associated with celery heaft rot also iis 
radish roots. and a number of other plants. No complete trials on — 
ing and dusting for heart rot control have yet been made. — 


Most of the Twin City commercial celery fields were affected with heart 
rot, varying from 8 to 30 percent. Weather following infection favored 
fast growth and the center shoots pushed up and the soft rot dried out, 
thus reducing the severity. of losses this year. — 


UNIVERSITY, OF MINNESOTA, UNIVERSITY FARM, ST. PAUL 1. 


Samson 


During the first_ three woeks of hina: 1949, gray leafspot (Stemphy- 
lium solani Weber) severely defoliated many Indiana canning tomato 
fields with alarming rapidity. First reports of the disease came to us 
on August 7 from a canning company. Fields in Vigo County, Indiana, and 
adjacent Edgar and Vermilion Courties, Illinois, apnarently were seri- 
ously affected at that time. We subsequently examined these: fields and 
positively identified the disease. Cn August 11 we noted traces of in- 
fection in several tamato ficlds in northwestern Ohio. In addition, a 
planting of the Ontario varicty in that area was found to be almost 
completely defoliated by the disease. An adjeoent Rutgers planting was 
abundantly infected but not yct defoliated. — 


The disease appears to have been widespread in Indiana, chili from 
canning companies' reports and personal examination of mony fields in 
several areas since August 15. Losses from the disease entat be exten-- 

sive but. are aisficult to sotimate. as yet. 


Gray leafspot has heen observed for any years in Indiana, but first 
reported, so far as we know, in 1947.“ We do not recall any previously 


1 Weber, G. F. Gray ipas spot of tomato caused by 3temphylium solani, 

2 SP» Nov. Phytopath. 20 : 513-518, Illus. 1930. 
Samson, R, W.. Stemphylium soleni on tomatoes in Indiana. U. S. 

Dept. Agr., Plant Dis. Reptr. 32(2): 51. 1948 
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observed occurrences of the disease as intense and extensive as the cur- 
rent epiphytotic. The abundant infection undoubtedly was correlated 
with high temperatures and high humidities, together with many cloudy 
days, in late July and eariy August. Frequent showers no doubt were 
contributing factors in most areas, but severe gray leafspot.was found 
widespread in one area where rainfall had been deficient, pe hates high 
humidities and temperatures prevailed. 


‘Conspicuous associations of severe gray leafspot defoliation with low 
nitrogeh supoly, early vlanting, set and early maturing 
varieties have been observed. 


As many as four applications of alternating fixed copper and zinc 
FP nti dithiocarbamate sprays on many tomato fields apparently were 
wholly ineffective in controlling the disease. Possibly the applica- 
tions were not properly timed or were too infrequent for good: control. 


There appeared to be no association between occurrence or severity 
of the disease and the widespread use of southern-grown tomato even: 
lings for setting fields. 


Factors Associated with Severe Gra} fspot 


Some observations on apparent relationships between severity of gray 
and warious seen worth reporting. 


soit In many she: appeared most abundant 
and severe on the higher, eroded, or thinner soils of slightly rolling 
fields. In these instances it was noted that the set of fruit was 
greater in proportion to olant. size in such areas than in the lower 
areas of the same fields, where rank ont lesser fruit 
set occurred, 


2e- Time of: planting - were noted where cir- 
cumstances resulted in an carly and late planting of a given variety 
in a field. In such instances, gray leafspot was more severe in the 
earlier 


3. Verietal Marked differences in varietal reaction 
to grey leafspot have been observed. Early varieties. have been found 
more severely attacked than lete, end prolific varicties more then 
shy-fruited varieties or strains. 


The Ontario variety, the. earliest we had oppertunity 
to observe under gray leafspot conditions, has becn most completely . 
defolieted. Southland, observed in only one field, was almost free 
of the disease, although adjacent to almost completely defoliated 
Ontario. Southland appears late in. under Andians conditions 
this season. 
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_ The Indiana Baltimore variety has been observed to be more complete- 
ly defoliated than the Rutgers in-adjacent plantings. However, early- 
planted Rutgers fields have beer. ncted alaost by 
gray leafspot. 


- The observed. differences in verietal resotion to ercy 
have been. clearly associated with — classification and fruitful- 
ness. - 


of stock '= Tomato theids established by sow- 
ing of seed directly in the fields and subsequently thinning to desired 
stand have been observed as severely defoliated by gray loafspot as 
fields established by setting with southern-grom seedling trensplants. 
A greater population of plants is generelly-left in direct-seeded 
fields and a more dense plant-.cnd foliage growth results. 


Gray leafspot of tomatoes is commonly regarded as southern in its 
distribution in the United States. The large quantities of tomato 
seedlings shipped in from southeastern States every spring might be 
suspected as a source of the disease. We have, on several. occasions, 
identified “and isolated Stemphylium soleni from such seedlings on their 
arrival. However, such seedlings seem to have no bearing on the seve- 
rity of the in fields. 


5. um on Solan - Leaves of horsenettle 
(3. with abundant were collected in some tomto 


fields severely defoliated by gray leafspot. Symptoms on horsenettle 
were those of gray leafspot and low power microscope examination re- 
vealed Stemphylium — trom those on affected 
tomato Lesves. 


DEPARTIENT OF BOTANY AND PLANT PATHCLOGY, BURDUE UNIVERSITY CULTURAL 
EXPERIVERT STATION, LA INDIANA 


+ SOME DISEASES CF PEACH, TOMATO, AND ‘VA cK 
EAST TEXAS IN. 1949 | 


A. Young 


Bitter ot of t peach. Ten to 25 percent of the fruits on Pive peach 
trees had: characteristic brown sunken spots of bitter rot, caused by 
Glomerella cingulata (Ston.) Spanld. & Schrenk, at the Tomato Disease 
Laboratory near Jacksonville, Cherokee County, late in July. Many 
apples on nearby trees also had bitter-rot spots. This appears to be 
the first report of bitter rot of peach in Texas. However, bitter rot 
of apple has been serious in orcherds in Cherokee County in recent years. 


+ Technical Paper No. 1227 of the Texas Agricultural Experiment Station. 
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‘Russeting of tomato stems. Extensive russeting of the stems and dying 
of the leaves, caused by the tomato russet mite, Phyllocoptes destructor 
Keifer, occurred in five fields of tomatoes at the Tomato Disease Labora- 
tory near Jacksonville in June 1949. This appears to be the first report 
of this serious sercepinnar ied in East Texas. 


Tomato late blight. Late blight, caused by ertockbhane infestans 
(Mont.) D By., damaged several fields of tomatoes in Cherokee County in 


April 1949. This disease was reported only in fields that had been set 
with tomato plants from the Lower Rio Grande Valley. Near Bullard, Smith 
‘County, late blight was serious in adjacent fields of tomatoes and Irish 
potatoes. Similar tomato plants developed late blieht soon after they 
were set in fields near Franklin, Robertson County, and Yoakum, Lavaca 
and De Witt Counties. The Texés Legislature recently passed regulations 
providing for inspection and certification of seedling plants that are 
free from pests. 

Tomato anthracriose: Although tcinato onuized by Colleto- 
trichum phomoides (Sacc.) Chester, wes found in a few fruits at the 
Tomato Disease Laboratory near Jackscnville in 1943, this disease did 
not become serious until July 1949. Several bushels of ripe tomatoes 
for the cannery showed nearly LC percent of the fruits with anthracnose. 
None of the acervuli showed any setae. Other fruits with anthracnose 
were seen in two truck loads of tomatoes at canneries. 


_ Watermelon pimples. Many Black Dismond watermelon ‘fruits showed pro- 


minent reised pimples 2 to 5 mm. in diameter in the peel, and the same 
color as the peel. Except for treces of vein clearing, the leaves and 
stems were entirely healthy on the plants that bore pimply watermelons 
in two fields. The pimoles remained raised when the melons ripened. 
Cutting across a pimple usually exposed a small area of brommish tissue 
below the top. These vimoles did not affect. the palatability of the 
melons. The pimples were found in the peel of only Black Diamond 
watermelons in a test of 20 varieties of watermelons in Cherokee and 
Nacogdoches Counties. Letters from Dr. S. P. Doolittle and Dr. A. A. 
Dunlap stated that they had seen southern watermelons with this pimple- 
abnormality in recent years, and that their cultures of the pimples 

did not show any causal parasite. The cause remains unknown. One 
watermelon buyer called this abmormality "water bumps". Nearly 15 per- 
cent of the melons from one field in Nacogdoches County showed green 
pimoles so numerous that they blemished the melons, and the load was un- 
marketable without severe grading. The worst damage from watermelon 
pimples is the severe grading thet they cause, owing to their resem- 
blance to an early symptom of anthrecnose. However, with this hazard 
of unjust financial loss, the watermelon fields should be examined for 
anthracnose of the leaves and stems. Anthracnose of fruits is unlikely 
te occur in fields of watcrmclohs without spotted leaves snd stems, 
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- Another distinction is that anthracnose blisters soon develop sunken 


' brownish tops, and the lower sides of the melons are apt to have the 


deeply cracked brown spots. This, distinction was found ina field of 


' -30 acres of watermelons with 80 percent defoliation due to-anthracnose 


and Macrosporium leaf spot, where about 5 percent of the melons showed 
anthracnose and many other fruits showed the "waternelon pimples? 


"Dynamite" and excess turgor of watermelons. These two abnormalities 
merit description. Development of gas-forming bacteria or yeast inside 


ripe watermelons sometimes causes enough pressure to make them explode 


violently in harvesting or marketing. Farmers call this "dynamite". 
In other cases, the fermenting juices are expelled through holes in the 
rind, on the surface of which they appear as masses of white bubbles. 
The gas-forming organisms possibly are injected into the melons by 
sucking insects such as squash bugs and stink bugs. Meny cases of 
watermelon "dynamite" were reported in East Texas in 1918, and four 
thus far in 1949. This "dynamite" ebnormality is unlike the condition 
known as "explosive melon" in which excessive turgor causes the fruit 
to crack far in advance of the knife stroke as the melon is cut. Some 
of the Brownlee watermelons were "explosive" because of erycess turgor 
in 1949, but this did not decrease their ee Such melons 
might crack in transit. 


TOMATC DISEASE LABORATORY, JACKSCNVILLE, TEXAS . 


FIRST ESTIMATES OF LCSSES TC CITRUS CAUSED BY THE 
FLORIDA HURRICANE CF 27, 1949 


L. ‘Carl Knorr. 


Those who sat re their radios seen approach of the hurricane and 
listened to the 11 p.m. Stora Advisory, heard that the hurricane, as. 
it passed over Palm Beach, was the worst in Florida's history. At 
Belle Glade the wind gauge registered 140 miles per hour and then left 
its mooring. The midnight weather report. from Lake Placid, further 
inland along the course of the storm, read: "Wind indicator blew away. 
Palm trees blown down. Ovserver will blow away if he goes out to esti- 
mate winds." 


With iativine of the storm:out into the Gulf of Mexico, and a return 
to bright sunshine again, it now appears that prestorm warnings of 
"“worst-hurricene" intensities were not translated into equivalent terms 


of loss ‘to lives and vroperty. This hurricane, with but one life to 


its credit, was certainly exceeded in violence to lives by the Miami 
Disaster of 1926 when some 400 were killed, or ths Matecumbe Key Hurri- 
cane in 1935 when 146 workmen perished, or the Okeechobee Disaster of 
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GEORGIA: 


50 400 


FIGURE 1: Path taken by the Florida hurricane of 


August 26-27, 1949. (Courtcsy of The Tampa TRIBUNE) 


1928 in which some 1800 people were drowned by the heaped-up waters of 

Lake Ckeechobee. In point of property damage, too, the present hurri- 

- cane seems to have been somewhet magnified, though final estimates mst 
necessarily await compilation of all reports. 


Losses to citrus, however, are alreedy fairly well known. This pre- 
liminary statement is being prepared 24 hours after the August 27 10 
a.m. Hurricane Bulletin sanctioned lowering of storm warnings on the 
East Coast south of Melbourne and around Lake Okeechobee. This report 
combines the estimates of various qualified observers in the Citrus Belt, 
including officials of ovacking houses, production managers, caretakers, 
owners, production and marketing. agents, and scientific workers. Be- 
cause of incomplete returns, these estimates are of course tentative, 
though in view of the general agreement between diffcrent reports, they 
appear to be a fairly good indicetion of the amount of damage suffered, 


The path of the storm is indicated in the accompanying map. Citrus. 
grows elong its entire route, from the lower Indian River region in the 
southeast, through the heavy production area of the Ridge Section, to 
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Table 1.. Summary of estimates on lessen to citrus from the Florida hurri- 
cane of 27 


: ‘ : "Percent loss 
Reporter 3 ocalit 2 -3 G ruit : Oranges 


Paul Polk County Lake Garfield and yici- 25 
Agric. Agent, Bartow (Polk County) 


N. Laird, Mgr. di Among groves owned by 
Growers Cooperative, - WGC members {predomi- 
Waverly nantly in Polk County) 60-70 


Henry Crutchfield, Grower Ridge Section 
and Caretaker, Sebring 


L. D. Edge, take: “Lake County 


W. G. Roe, Packing House _ Scenic Highlands Sec- 
Operator, Polk County — tion of Polk County - 


Joe Torbertt, Alcoma - = Polk County 
Corporation, Alcoma 


Shippers in conversation 

with F. J. Poitras, Sales 

Mgr. Canning Div., Flori- 

da Citrus Exchange, 

Winter Haven oh: 

Shipper.No. l: Auburndale Lake Alfred 6C-709 

Haines City area (Polk 30-35> 
County). 


Shipper No. 2: Polk County 50 


Marsh Seedless Grapefruit © Valencia (late) Cranges 
> Duncan Grapefruit ; da Midseason Varieties of Oranges 
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.the West Coast districts of Hillsborough and Pasco Counties. Bulk of 
Florida's citrus production is situeted in Polk:County, where citrus 
losses were highest, . followed by Losses in neigtieriag. Highlends County 
to the south. _ 


Greatest damage was to gravefruit, ee the shortest crop since 
1939-40. Grapefruit was sizing up, and its weight added materially to. 
the amount of drop compared to that of the smaller, less heavy oranges 
and tangerines, which survived the storm in much better condition. _ 
Average total losses for the State according to sources submitting re- 
ports to the present time are placed at 15,000,000 boxes for grapefruit 
and 5,000,000 boxes for oranges. Total Florida production last year 
amounted to 33,000,000 boxes for grapefruit and 58,400,000 boxes for 
oranges. Estimates from various sources are detailed in Table l. 2 


Greatest loss to citrus was occasioned by the tearing off of fruit. 
Some trees are broken or uprocted, particularly in the Bartow area 
where plantings of old seedlings occur, but for the most part, losses 
from this source are minor. Considerable defoliation also exists, but 
no trees were seen to be irredeemably stripped. Some of the fruit re- 
maining on the trees is scratched and cracked, and other fruit apparently 
sound will doubtless suffer latcr on from bruising and from injuries to 
the fruit spurs end around the buttons, but it is difficult at the pre- 
sent time to make an estimate of loss from this source. None of the | 
fruit examined showed hydrosis in the case of Lake~ 
land limes, 


‘Many citrus growing communities are still isolated because of cammni- 
cation failures. Reports from these regions, plus changes that time 
will bring to current estimates, plus losses developing from bruised 
and button-injured fruit on the trees - - all. these factors will of © 
necessity modify guesses reported above, 


CITRUS EXPERIMENT STATION, UNIVERSITY CF FLORIDA, LAKE ALFRED, FLORIDA 


erraus CANKER SURVEY IS NEGATIVE 
3 W. A. MeCubbin 


The prompt suppression measures taken against citrus canker (Bacter- 
ium citri (Hasse) Doidge) [Xanthomonas citri (Hasse) Dowson] in an 
energetic Federal and State eradication campaign instituted in the years 
following the discovery of this destructive citrus pest in 1913, 
succeeded in eliminating this bacterial narasite fron nurseries and 
commercial citrus in the 7 infected Stetes (Alabama, Florida, Georgia, 
Louisiana, Mississippi, South Caroline, and Texas) within a few years. 
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However, constant search. was maintained for canker in seedling and aban- 
doned citrus up to June 30,.1944, and during this period several millions 
of these useless possible host trees were destroyed. The last case of 
canker found comprised a single leaf on a small of 
trifoliata in Texas in 1943, 


There: wassno canker survey ‘activity but canker 
was resumed.in Texas in 1947 as a cooperative, project between the State 
and the Bureau of Entomology and Plant Quarantine. In the two winter 
seasons of 1947-48 and 1943-49 the Texas areas were thoroughly resurveyed, 
with: particular attention to locations of previous infection arid the en- 
virons of these as well as all areas from which a canker outbreak would 
threaten commercial citrus. About 12 to 14 inspectors were engaged in 
this work during its season, representing more or less equal manpower 
contributions by the two agencies, and working under the direction of 
R.-N. Dopson of the Division of Domestic Plant Quarantine, who had long 
in the earlier canker survey activities. 


The 1948-49. survey covered 12, 677 in 43 Texas 
(includes one Arkansas county) in which 2,101,135 citrus trees, hedge 
plants, and seedlings were examined for citrus canker. In this examina- 
tion 4,27C citrus plants on 262 properties were destroyed as inspected, 
Since the resumption of this survey in Texas on September 15, 1947, until 
the close of the current season's operations April 19, 1949, over 4 mil- 
lion citrus trees and plants have been carefully examined in Texas and 
the one Arkansas county. No canker has been discovered through the 
whole course of the work, and the numerous leaf abnormalities submitted 
to the Bureau of Plant Industry, Soils, and Agricultural Engineering at 
Beltsville, Maryland, for expert bacteriological Getaraipatien- have all. 
been pronounced other than canker. - 


A more detailed story of the long continued and remarkable successful 
citrus canker campaign is being prepared for later tenups, : 


DIVISION OF DOMESTIC PLANT 


‘ 
ty 
. 
— 
‘ 


396 ‘Vol. 33, No. 10--PLANT DISEASE REPORTER--Oct. 15, 1949 


ANDER OLD CF FCUND IN THE PACIFIC No 
John R. Hardison 


Botrytd s aleeiae a Bond. hes been found on seeds of red clover, Tri- 
folium pratense L., produced in western Washington and western Oregon. 
The fungus was easily obtained in culture from surface-disinfected seeds, 
The anther-mold stage of the disease has been obtained, recently, in 
_ flowers on plants grown from seed produced in both States. 


This record appears to be the first report of anther mold of red clo- 
_ ver in the United States, although presence of Botrytis anthophila in 

this country was suggested by Silow“, who reported the disease in wet 
Britain on red: clover grown fron seeds of American origin. . 


Cultural characters of the red-clover-anther-mold fungus are different 
from the fungus associated with anther mold’ previously reported on lad- 
ino clover, Trifolium repens L. var. Ladino, in Cregon? although the 
morphology of both in the anther-mold stage appear identical with Botry- 
tis anthophila. The red clover fungus appears identical with all char- 
acters of B. anthophila described by,Silow* . Cultural characters of 
_the ladino clover anther-mold fungus”, suggest close affinity to Sehere- 
tinia spermophila Noble, ns ag described in Scotland on seeds o 
white clover, Trifolium reopens”, but no apothecia have been obtained 
from the fungus in Oregon, as A Noble did not report an anther-mold stage 
for Sclerotinia spermophila, and the present studies suggest that in- 
fection of the anthers and systemic infection of the plant also may be 


Further stidies are in progress to imeceaiie the effects of these two 
systemic fungi on clover seeds ‘Produced in Oregon. 


OREGON AGRICULTURAL EXPERIMENT STATICN AND U. S. BUREAU.CF PLANT INDUSTHY 
SOILS, AND AGRICULTURAL ENGINEERING ; 


Published as Technical Paper No. 591 with the approval of the Direc- 
_ tor of the Oregon Agricultural Experiment Station. Contribution of 
the Department of Botany and Plant Pathology. Cooperative studies 
between Oregon Agricultural Experiment Station, Department of Plant 
Pathology, and U. S. Department of Agriculture, Bureau of Plant 
Industry, Soils, and Agriculture] Engineering, Division of Forage 
Crops and Diseases at Corvallis, Cregon. — 
Silow, R. A. A systemic discase of red clover caused by oe 


anthephila Bond. Trans. Brit. Mycol. Soc. 183 239-248. 
son, John R. Occurrence of anther mold in ladino clover in 


pane, Plant Disease Reptr. 32 (6):242. 1948, 
4 Noble Seedeberne disceses of clover. Trans. Brit. Mycol. 
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ACTOOLA, PINASTRI, AND LOPCDERCIUM 
INASTRI ASSOCIATED WITH THE DECLINE OF PONDEROSA PINE 


E. .S. Luttrell 


In Missouri Scirrhia acicola (Dearn.) Siggers, Phaeocryptopu: ae 
(Ell. & Sace.) Petrek, and Lophodermium pinastri (Schrad. ex. Fr.) Chev. 
have been found associated with the serious decline of a ponderosa pine 
(Pinus ponderosa Laws.) plantation. S. acicola, cause of the brown- 
spot needle disease of pinesy,seemed to be primarily. responsible for the 
condition.of these trees. The brown-spot disease in this plantation is 
of particular interest because it was serious on 12 to 14 year old ponde- 
rosa pines, whereas it has been-reported heretofore as.being severe only 
as a seedling disease of long leaf pine (P. palustris Mill.), the princi- 
pal suscept (6,8). P. pinastri and L. pinastri appeared to be of secon- 
dary importance. The occurrence of P. pinastri on ponderosa pine is 
worthy of note, however, because this fungus has been reported previously 
only on the dead needles of pitch pine (P. rigida Mill.) in New Jersey 
(4% 7). There is a possibility that it may prove to be pathogenic. on 


The Disease 
_- The plantation in which observations were made is located in the 
University of Missouri Arboretum and Wildlife Area near Ashland, Missouri. 
It was planted in 1937 from 2-0 ‘stock. It consists of four large plots 
in series along the top of a ridge planted in order to ponderosa pine, 
pitch pine, shortleaf pire (P, echinata Vill.), and red pine (P. resinosa Ait.). 
Observations were made in this plentation during a period of two years 
from 1947 to 1949. The vitch, shortleaf, and red pines appeared to be 
in good condition and were little effected by diseases. The ponderosa 
pines, however, were in a serious stete of decline, and the immediate 
cause appeared to be a needle discase that was resulting in excessive 
needle-killing and defoliation. The trees varied in height from 5 to 
approximately 15 feet. All werc infected. Observations made in the 
spring showed that, while almost sll needles of the preceding years 
growth were infected, defoliation varied from slight on the larger 
trees to complete on the smallor ones. Some of the completely defolia- 
ted smaller trees put out new needles; a few were dead. The stunting 
and death of these trees appeared to be the result of severe defolia- 
tion during successive years. The symptoms of this leaf disease were 
similar to those deScribed for the brown-spot disease by Wolf and Bar- 
bour (6) and Siggers (6). Small, circular, yellow soots appeared in 
the needles. The centers of the spots became reddishbrown, and the 
spots ‘enlarged to: form brown bands around the needles. There was ‘no 
conspicuous stunting of infected needles. Severely infected needles 
gradually died back fran the tips-and turned brown. 
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Associated Fungi 


The fructifications of Scirrhia acicola usually appeared in the dead 
brown tissue of diseased needles soon after its death. Acervuli of this 
fungus were abundantly present on partially killed or dead needles cling- 
ing to the trees and produced conidia et all seasons of the year. The 
ascocarps developed during the winter on fallen needles and produced © 
mature ascospores during late spring. Phaeocryptopus pinastri and Lo- ~ 
a pinastri often fruited on the needles along with S. acicola. — 
Some » these two fungi were found on dead needles on which there . 
were no signs of S. acicola, P. pinastri was found also on a few green 
needles. The pycnidia of P. pinastri were present. on dead needles at 
all seasons of the year, although on over-wintered dead needles in the 
spring they were largely replaced by the ascocarps of this fungus. ~— 
L. pinastri formed acervuli and young apothecia in the needles during _. 
the summer and fali. The apothecia developed gradually during the 
winter and produced mature ascospores in the spring. On fallen needles 
the apothecia of L. pinastri were more abundant than the ascocarps of 


8. acicola. 


Scirrhia acicola. - The acervuli of §. acicola appeared as tiny 
black cushions measuring 0.5-1 x 0.3-0.5 mm. in the surface of the 
needles. In cross sections thcy were found to consist of a prosenchy- 
matous stroma of brown, thick-walled cells in the shape of a short, 
thick-stalked apothecium. The base of the stroma was immersed in the 
mesophyll cf the host leaf, while the flaring apex protruded above the | 
level of the ruptured epidermis. The overlying epidermis and hypoder- 
mis. were split longitudinally along one or both sides of the acervulus, 
remaining as a flap or strip over the acervulus or being torn off cam 
pletely. A palisade of conidiophores over the flat surface of the 
stroma produced masses of conidia. The conidia were golden-brown,. 
clavate to cylindric, lunate to almost straight, rounded at the api- 
cal end, truncate at the base, and 1-3-septate. They measured 13.7- | 
28.9 X ‘The ascocarps were innate-erumpent, elongate-ellip~ 
tical ascostromata of approximetcly the same dimensions of the acer- 
vuli producing numerous ascigerous locules. The sterile base of the 
stroma, made up of: prosenchymatous, brown, thick-walled cells, was 
embedded in the mesophyll. The locules were usually borne in project- 
ing longitudinal ridges on the outer surface of the stroma. Two, or 
less commonly 1, 3,.or 4, ridges were produced, In cross section the 
ridges often appeared es perithecium-like projections from the stroma, 
These ridges were erumpent through longitudinal slits in the epidermis 
and hypodermis of the needle, which usually persisted as strips over. 
the surface of the protruding .ascostroma. The flask-shaped locules 
were produced in a single row in the ridges, A short, conical beak. 
14-22 p long amd penetrated by a pore was formed in the bulging apex of. 
the stroma above each locule. The locules were 47-70 p in diameter and 
61-90 p high and were filled with hyaline parenchymatous cells, The: - 
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asci arising in the locular parenchyma were bound together basally into 
a fascicle. The entire fascicle of asci clinging together could be 
squeezed out of the locule intact. The asci were cylindric or slightly 
wider at the base and tapering in the upper portion to a rounded apex, 
shortstalked, and thick-walled. They measured 37.8-56.0 x 5.6-8.4 

Each contained eight ascospores. The ascospores, observed after being 
discharged normally onto plain agar, were fusoid to clavate with rounded 
ends, l-septate, slightly constricted at the septum, straight or slightly 
inequilateral, and-hyaline. They measured 12.6-15.8 x 3.2-4.0 p. Each 
cell veuelly: contained ‘two conspicuous, pale greenish-yellow globules. 


Teolates of Scirrhia acicola from plantings of infected tissue and 
from ascospores produced identical colonies in culture on two percent 
malt agar. .The colonies were hemispherical, dark-olive, gelatinous, con- 
voluted masses surrounded by a narrow fringe of white to greenish-brown 
mycelium. The conidia produced in culture were similar to those formed 
on the host except that they were paler in color, 1-6-septate, and larg- 
er, measuring 16.7-47.0 x 3.0-4.7 pw. In addition to these normal coni- 
dia there were numerous conidia with large, swollen cells deeply con- 
stricted at the septa. All cells or only one or two terminal or inter- 
calary cell's of the conidium were swollen. The brown wall of these 
swollen cells often split, revealing the presence of 2 separate, hyaline 
inner wall. These hyaline cells were shelled out of the ruptured outer 
walls as peas are shelled from the —_ This phenomenon is. similar to 
that described for the conidia of Helminthosporium spp. by Drechsler 
(3). The free hyaline cells were round to oblong and 6-10 p in diameter. 


‘g Phaeocryptopus pinastri. - The pycnidia of this “fungus were tiny, 
spherical, black bodies 62-106 » in diameter formed in rows over the 
entire surface of the host needle and giving it a sooty appearance. | 
The pycnidium was superficial but was connected by a slender foot ex- 
tending through a stoma to a small, substomatal hypostroma of brown, 
thick-walled cells. The fragile, non-ostiolate wall was composed of 
loosely arranged, dark-brown cells that were somewhat elongated and 
irregular, polygonal, or rounded in outline. The pycnidial cavity was 
filled with oblong, non-septate, hyaline, very thick-walled conidia 
that measured 10.6-13,7 x 6.1-8.8 p. Occasionally, similar spores were 
found that were brown, and some of these were l-septate. It would not 
be surprising if the conidia ultimately became brown and septate since 
this fungus produces brown, l-sentate ascospores. It may resemble . 
some species of Diplodia in which the characteristic brown, l-septate . 
condition develops only in old conidia that remainin the pyenidium for a. 
long period, The ascocarps were:almost identical in size and appear- 
ance with the pycnidia. The wall cells, however, were more closely . 
compacted and formed a more rigid structure. The young asci were glo- 
bose. and thick-walled. Mature 4sci were globose-cellipsoid,; aparaphy- 
sate, and-8-spored. .The ascospores were broadly clavate to oblong, 1- 
septate, et first pale brown but becoming dark brown, and extremely 
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thick-walled. They measured 12.2-16.7 x 5,3-8.1 p. The anterior cell 

was swollen and rounded ani usually wider than the posterior cell which 

tapered slightly to a broadly rounded end. Often both cells were rounded 
and almost the same size. . 


Since the ascocarp of this Missouri fungus agrees closely in structure 
with the ascocarp of P. pinastri as described by Petrak (5), it is re- 
_ ferred to this species. Petrak especially emphasized the size and color 
_ of the ascospores and their thickened walls as characteristics distin- 
guishing this fungus from other species of Phaeocryptopus. Petrak did 
not mention an imperfect stage in his description of the fungus. Ellis 
and Everhart (4), however, described a pycnidial form similar to that 
_ found in the Missouri fungus for P. pinastri (= Asterina pinastri Ell. 

& Sacc.). Although the connection between the pyenidial and ascocarpic 
stages described here has not been established by means of cultures, 
the striking similarity in structure of the two forms leaves little 
doubt of their identity. 


pinastri. - The apothecial of L. pinastri 
appeared as shiny, black, elliptical, leathery spots measuring approxi- 
mately 1.5 x 0.5 mm. in the surface of the host needles. The stromata 
were situated beneath the epidermis and were fused with it. Within 
each stroma was a single elongated apothecium consisting of a hymenium 
of asci and paraphyses borne on a thick, hyaline, plectenchymatous 
hypothecium. The thin-walled, cylindrical asci measured 106-120 x 10.6- 
11.2 y. Each contained a fascicle of & hyeline, filiform ascospores 
that occupied almost the entire length of the ascus. The ascospores 
measured 86.8-98 x 2p. At maturity, the overlying stroma and epider- 
mis opened by a longitudinal cleft to expose the tan surfece of the 
hymenium. 


Since the symptoms observed on these ponderosa pines were typical of 
the brown-spot disease and since the fructifications of Scirrhie aci- 
cola were generally present in the dead tissue of diseased needles, it 
is concluded that’ S. acicola is the most important immediate cause of 
the decline of these trees. The abundance of this fungus and the 
marked stunting of some of the trees indicates that the brown=-spot 
disease has been present in this plantation for a number of years al- 
though its origin was not determired. Since brown-spot has been con- 
sidered serious only as a seedling disease of southern pines, its sever- 
ity here on older trees may indicate that the ponderosa pine is inher- 
- ently more susceptible to this disease. It should be noted that the | 
shortleaf and pitch pines, on which S. acicola has been reported (6, 
7), were free of the brown-spot disease. On the other hand, it is 
probable that the ponderosa pincs, planted outside of their natural . 
range in Missouri, were weakened by growth on an unfavorable site and, 
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cotisequently, rendered more to diseases. 


Phaeocryptopus pinastri arid pinastri were of 
secondary importance. These fungi often fruited on the dead tissue of 
needles in association with Scirrhia acicola and appeared to be merely 
saprophytes occurring as secondary organisms following’$.. acicola. These 
fungi, however, were also found on dead needles on which there were no 
signs of S. acicola, and pycnidia of P. pinastri have even been found 
on green needles. Although no definite symptoms that could be attri- 
buted to either P. pinastri or L. pinastri were observed, these fungi 
a should not be dismissed entirely as secondary saprophytes. L. 
pinastri has been considered capable of causing needle-cast of pines, - 
at least on trees weakendéd by unfavorable environmental conditions (2). . 
It is possible also, as Boyce (1) suggested for the closely related 
Phaeocryptopus (Adelopus) gaumanni (Rohde) Petrak, that P. pinastri, 
while normally a sapropnyte, may become pathogenic on pines planted as 
exotics. Althovgh little evidence of its pathogenicity has been ob- 
tained, P. pimastri ornare further study to determine its Ebenere 
importance. 
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BRIEF NOTES CN PLANT DISEASES: . 
SEVERE CUTBREAKS AND A NEW RECORD 


* WEB BLIGHT OF SNAP BEANS 
IN EASTERN VIRGINIA 


By T. J. Nugent 


On August 23 a vegetable grower near Toano, Virginia, reported that 
a disease was killing a large part and causing considerable damage to. 
the remainder of the snap beans in one of his fields. On examining 
this field it was found that the beans were being attacked by a ee 
which has been tentatively diagnosed as the fungus, Corticium micro 
sclerotia (Matz) Weber, causing web blight of snap beans. 


The trouble answers to the description of web blight, as reported 
by Weber, with the exception that the lesions,in most cases, were very 
large, sometimes one lesion killing the entire leaf. Many of the 
leaves were matted together with mycelial strands and cften covered 
with very small brown sclerotia. 


This particular field of about five acres was completely surrounded 
by woods with little or no air drainage, The growth of the beans was 
very rank, tending to make conditions more ideal for this disease. 
Weather conditions also coincided with the conditions reported by 
Weber as most favorable for web blight. From August 10 to 17 the mini- 
mum temperatures ranged between 67 to 73° F, and the maximum between 
75 to 96° F. More than four inches of rain fell during this period. 
Temperatures since then have been less favorable but not cnough so to 
check the disease. 


Further observations were made in this area, The same trouble, but 
to a lesser degree, was found in’a low spot in one awe field. 
VIRGINIA TRUCK EXPERIMENT STATION, NCRFOLK 1 


* SEVERE CUTBREAK OF PASMD 


By A. A. Dunlap and A. L. Harrison 


Pasmo disease of flax, caused by the fungus Mycosphaerclla linorum, 
was unusually destructive to seed flax in South Texas during the spring | 
of 1949. The first occurrence of the disease was noted during: February, 
when the causal fungus was found in a fruiting condition in fields which 
had attracted attention because of areas of dead plants or many plants 
with yellowed foliage. Fields in Nueces and Bee Counties, near the Gulf 
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Coast, were the first found to be affected with pasmo. It was not defi- 
nitely ascertained whether the areas of dead plants or the general — 
yellowing of the foliage in many of the fields were due to pasmo or to a 


severe cold spell late in January. However, weakening of the flax plants 


by the low. temperatures may have been responsible for the appear- 
ance of the disease in epiphytotic form. . 


Ordinarily, pasmo is a. late~season disease attacking the crop as it 
approaches maturity and in many years serving a useful purpose by hasten- 
ing the ripening of the flax bolls. Its umusually early appearance this 
year resulted in the plowing under of meny fields several weeks before — 
harvest. In the counties most seriously affected, some yields as low 
as seven or eight bushels per acre were obtained. Later in the season 
the disease also. appeared carliecr than usual in the important flax-grow- . 
ing counties of Karnes and Wilson, some distance inland from the Gulf, 
where the expected yields were reduced ‘several bushels per acre on 
account of the early pasmo infection. 

TEXAS AGRICULTURAL AND MECHANICAL CCLLEGE, COLLEGE STATION 


SCLEROTIUM ROLFSII SEVERE 


ON TOBACCO AND PEANUTS IN VIRGINIA 
By S. B. Fenne 
During the week of August 9 to 12, I visited many tobacco and peanut 


- fields in Sussex, Greensville, and Brunswick Counties (Eastern Virginia). 


The most serious disease found in this area was sclerotial blight caused 
by Sclerotium rolfsii. In fact, one could drive along the road and see 
dead tobacco plants and diseased peamut plants in almost every field. 

In many cases, sclerotia had developed abundantly on the tobacco stalks. 


These counties are in the peanut area. During the past years Sclero- 
tium rolfsii has caused severe injury to peanuts and soybeans in this . 
area. At the present time sclerotial blight is more severe on peanuts 
than I have ever seen it. In a few fields it appears that almost every 
plant is affected. Farmers feel that there will be a severe loss to ~ 
their peanut crops. In several tobacco fields 5 percent of the plants. 


Most of this disease was found in crops growing in light, sandy soil. 
There was some indication that where tobacco was grown after peanuts 
more sclerotial blight was present. than where tobacco had been grown . 
continuously in the same field. 

VIRGINIA POLYTECHNIC INSTITUTE, ELACKSBURG 
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7 CAMELLIA FLOWER SPOT 
OREGON 
(From: Surveys for insect peste ona disesses. -Oregor. Dept. Agr. 
Bul. 161: 31-32. March 19/9. Transmitted to the’ Plant Disease Sur- 
vey by Roy G. Richmond.) i : 


The camellia flower spot [Sclerotinia camelliae] was introduced into 
California from the Orient a few years ago. The disedse has invaded 
Oregon plantings. Nursery inspectors have checked camellia commercial 
plantings carefully, and [the State Department of Agriculture] has made 
surveys in the public parks and cemeteries in Portland. Flowers with 
suspicious symptoms were placed in culture chembers for development of 
the fungus causing the disease. The plant pathology department of Ore- 
gon State College assisted in identification of the fungus in specimens 
collected and cultured. The disease has been found in plantings at 
Eugene, Albany, Oregon City, and Portland. 


TRADEMARKS: _A CORRECTION 


Misuse of trademarked names in the Reporter or in Supplements has 
been pointed out two or three times recently by the companies affected. 
The Survey requests its contributors te be careful not to make them- 
selves diable to such criticism in the future. 


Ward, Blenkinsop and Co. Ltd., 6 Henrietta Place, ‘London, We I., 
send the following communication: i 


"Our attention has been drawn to the List of fungicides contained in 
Supplement 181, March 1949, of the Plant Disease Reporter, In this 
list you include Phenyl Mercury Fixtan as a mixture of Phenyl Mercury 
Hydroxide and Naphthalene Sulphonic Acid, manufactured by Imperial 
Chemical Industries Ltd. (PHENYL MERCURY) FIXTAN is our trade mark 
and manufactured by us. It is not a mixture of Phenyl Mercury Hydro- 
xide and Naphthalene Sulphonic Acid, but the phenyl mercuric salt of 
2,2’ -dinaphthylmethane - 3,3’-disulfonic acid (Ind. & Eng. Chem, 41, 
820, 1949). 


; * “As described in the above reference it is a compound with affinity 
to fibres. It has not been submitted to any cfficial tests by us, or 
with our authorisation, in fact the commercial formulation as marketed 

by us was not completed before Merch 1949, and it is therefore ex- 

tremely unlikely that our compound was in fect tested for agricultural 
purposes by any of your co-operstors. 
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"Because of its highly desirable properties e.g. water solubility and 
anchoring, the material is at present undergoing various preliminary 
tests for agricultural purpases, and we shall be pleased to submit any 
. reasonable quantity for trials." 
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Shaded areas, 
normal or above 


Map I. Departure of mean temperature from normal for August, 1949 
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Shaded areas, 
normal or above- 


Map II. Pereentage of normal precipitation fer August, 1949 


AUGUST WEATHER 


(From U. S, Department of Commerce, ‘esther Bureau, Weekly Weather and 
Crop Bulletin for the week ending September 6, 1949) 
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